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OPTICAL RECORDING MEDIUM, PRODUCING METHOD AND 
PRODUCING APPARATUS THEREFOR 

(57) [Abstract] 
[Target] 

To record, on an optical recording medium such as of phase change type, 
additional information such as medium manufacture information in a simple and 
inexpensive manner. 

[Solving Means] 

An optical recording medium including a record of an optically readable 
pattern in an area of a recording layer other than a data recording area, a method and 
an apparatus for optical recording therefor, and a producing method and a producing 
apparatus for the optical recording medium. 
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[Claims] 

[Claim 1] , ( 

An optical recording medium including a record of an optically readable 
pattern in an area of a recording layer other than a data recording area. 

[Claim 2] 

An optical recording medium as claimed in claim 1, characterized in that the 
pattern is recorded by data writing means for the recording layer or drawing type 
writing means. 

[Claim 3] : 

An optical recording medium as claimed in claim 1 or 2 9 characterized in that 
the data thereof are to be read based on a difference in optical reflectance of the 
recording layer. 

[Claim 4] 

An optical recording medium as claimed in any one of claims 1 to 3, 
characterized m that the pattern is visually recognizable. 

[ClaimS] 

An optical recording method characterized in recording an optically readable 
pattern in an area of a recording layer of an optical recording medium, other than a 
data recording area, 

[Claim 6] 

An optical recording apparatus including data writing means which writes 
data in a recording layer of an optical recording medium, wherein ihe data writing 
means also writes an optically readable pattern in an area of the recording layer of the 
optical recording -medium other than a data recording area. 

[Claim 7] 

A producing method for an optical recording, medium including an 
initialization step of initializing data of a recording layer of the optical recording 
medium by a drawing type initialization apparatus, wherein the method includes a 
pattern writing step of writing,, by the drawing type initialization apparatus, a pattern 
constituted of an initialized portion and a non-initialized portion outside a 
predetermined initialization area of the optical recording medium. 

[Claim 8] 

A producing method for an optical recording medium as claimed in claim 7, 
wherein the pattern indicates production information of the optical recording medium. 

[Claim 9] 

A producing method for an optical recording medium including an 
initialization step of initializing data of a recording layer of the optical recording 
medium by plural drawing type initialization apparatuses, wherein the method includes 
a pattern writing step of writing, by the drawing type initialization apparatuses, a 
pattern constituted of an initialized portion and a non-initialized portion and different 
for each drawing type initialization apparatus, outside a predetermined initialization 
area of the optical recording medium. 

[Claim 10] 

A producing method for an optical recording medium as claimed in any one of 
claims 7 to 9, wherein the pattern is set as an optical identification symbol or a 



2 



210 'd 



l*9Z-fr$-99N):»XVJ 



89^80 w)$\m tmz 



character pattern. 
[Claim U] 

A producing apparatus for an optical recording medium including plural 
drawing type initialization apparatuses for initializing data of a recording layer of the 
optical recording medium, wherein each drawing type initialization apparatus is 
adapted to write, outside a predetermined initialization area of the optical recording 
medium, a pattern constituted of an initialized portion and a non-initialized portion and 
different for each drawing type initialization apparatus. 
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[Detailed Description of the Invention] 



[000 1] [Technical Field to which the Invention Belongs] 

The present invention relates to an optical recording medium, an optical 
recording method, a producing method and a producing apparatus for an optical 
recording medium, improved in an initialization^ and more particularly to an 
improvement in the initialization of an optical recording medium of phase change type. 

[0002] An optical recording medium includes an information recording portion 
capable of optical recording/reproduction on a substrate, and is employed as a disk for 
filing a document or data* The optical recording medium is irradiated, while it is 
rotated at a high speed, with a laser light focused to about 1 fim> and data readout from 
the recording layer or data recording on the recording layer is executed under a focus 
adjustment and a position detection, 

[00031 There is already known an optical recording medium in which the data are 
read based on a difference in reflectance of the recording layer, such as of phase 
change type in which the recording layer is constituted of a specific alloy capable, of a 
reversible change between a crystalline state and an amorphous state by a laser light, 
thereby enabling also an overwrite recording. Such optical recording medium of 
phase change type is subjected, after formation of a recording layer and other layers, 
such as protective layer on a substrate, to an initialization of crystallizing the recording 
layer for example with a laser light. In most cases, the laser light does not 
simultaneously initialize the entire optical recording medium, but initializes the entire 
medium in succession by scanning the medium with a drawing area which initializes a 
part of the medium. Means which executes the initialization by moving a drawing 
area is called drawing type writing means. Such initialization has been conducted 
only in a predetermined initialization area, such as a data recording area required by 
the user side and an area used by the manufacturer, required for a necessary 
predetermined formatting by the manufacturer side* 

[0004] An exclusive initialization apparatus is used for such initialization, and, in a 
production process for the optical recording media; as a large amount of optical 
recording media is conveyed in continuous manner, plural initialization apparatuses are 
usually provided in parallel in order to initialize such media in succession. 

[0005] In case such, plural initialization apparatuses are used and a trouble or a defect 
resulting from the initialization is found later, it is desirable that the apparatus 
employed for initialization can be identified. Otherwise, even in case only one 
apparatus is employed, it is desirable that production information such as a difference 
in time and date of production can be identified. 

[0006] [Problems to be Solved by the Invention] 

For identifying the apparatus employed for initialization, such identifying 
information has been recorded on the disk for example by a stamping or by a notching. 
Thus, in addition to the initialization apparatus, separate particular recording means 
has to be prepared and managed. 

[0007] In consideration of the foregoing situation, an object of the present invention, 
is to provide a method of recording, on an optical recording medium such as of phase 
change type, additional information such as medium production information in a 
simple and inexpensive manner, also an optical recording medium having such 
information recording and a producing method therefor. 
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[0008] Another object of the present invention is to provide a method and an 
apparatus capable of recording the aforementioned additional information in visually 
readable manner thereby visibly recording information for managing a production 
process or information specific to the user, 

[0009] . [Means for Solving the Problems] 

For attaining the aforementioned objects, the optical recording medium of the 
present invention includes a record of an optically readable pattern in an area of a 
recording layer other than a data recording area. 

[0010] The above-mentioned pattern is written for example by data writing means for 
the recording layer or by drawing type writing means. In this optical recording 
medium, the data are to be read for example based on a difference in optical 
reflectance of the recording layer Also the pattern is preferably readable visually. 

[0011] Also the optical recording method of the present invention is characterized in 
recording an optically readable pattern in an area of a recording layer of an optical 
recording medium, other than a data recording area. 

[0012] Also the optical recording apparatus of the present invention includes data 
writing means which writes data in a recording layer of an optical recording medium, 
wherein the data writing means also writes an optically readable pattern in an area of 
the recording layer of the optical recording medium other than a data recording area. 

[0013] Also the producing method for an optical recording medium of the present 
invention including an initialization step of initializing data of a recording layer of the 
optical recording medium by a drawing type initialization apparatus, includes a pattern 
writing step of writing, by the drawing type initialization apparatus, a pattern 
constituted of an initialized portion and a non-initialized portion outside a 
predetermined initialization area of the optical recording medium.' 

[0014] The aforementioned pattern indicates production information of the optical 
recording medium. 

[0015] Also the producing method for an optical recording medium of the present 
invention including an initialization step of initializing data of a recording layer of the 
optical recording medium by plural drawing type initialization apparatuses includes a 
pattern writing step of writing, by the drawing type initialization apparatuses, a pattern 
constituted of an initialized portion and a non-initialized portion and different for each 
drawing type initialization apparatus, outside a predetermined initialization area of the 
optical recording medium, 

[0016] The aforementioned pattern is selected as an optical identification symbol or a 
character pattern. 

[0017] Also the producing apparatus for an optical recording medium including 
plural drawing type initialization apparatuses for initializing data of a recording layer 
of the optical recording medium, is characterized in that each, drawing type 
initialization apparatus is adapted to write, outside a predetermined initialization area 
of the optical recording medium, a pattern constituted of an initialized portion and , a 
non-initialized portion and different for each drawing type initialization apparatus. 

[001 8] The above-mentioned pattern can be selected as a bar code, a character pattern 
or a specified graphic pattern. Such pattern is recorded outside a predetermined 
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initialization area of the optical recording medium, for example in an internal 
peripheral margin or an external peripheral margin. The pattern may be recorded for 
example by a pulseinTEifji^dulatioia in a binary digital recording constituted of writing 
and non-writing state? fey the drawing type writing means. 

[00 19] [Embodiments of the Invention] ! > / 

In the following, a preferred embodiment of the present invention will be 
explained with reference to the accompanying drawings. An optical recording 
medium of the present invention may be of a type executing a data recording by a light 
or a type executing a data readout based on a change or a difference in an optical 
property (such as an optical reflectance, a spectral reflectance or a polarized state of a 
reflected light) in each recording portion, and can be an add-on or rewritable optical 
recording medium such as a magneto-optical recording medium or a phase change type 
optical recording medium. In particular there is preferred a medium in which data 
reading is based on a difference in the optical reflectance or the spectral reflectance 
(color) such as a phase change type optical recording medium, because the recorded 
pattern can be visually recognized. In the following description, a phase change type 
optical recording medium will be explained as an example. 

[0020] A phase change type optical recording medium is normally constituted of a 
transparent substrate and a recording layer provided thereon, which- employs a 
specified metal capable of a reversible change between a crystalline state and an 
amorphous state by a laser light. A layer configuration on the substrate may include 
at least first protective layer/recording layer/second protective layer/reflective layer on 
a transparent substrate. 

[0021] The recording layer of the phase change type optical recording medium 
employs, for example, a Te-Ge-Sb-Pd alloy, a Te-Ge-Sb-Pd-Nb alloy, a Nb-Ge-Sb-Te 
alloy, a Pt-Ge-Sb-Te alloy, a Ni-Ge-Sb-Te alloy, a Ge-Sb-Te. alloy, a Co-Ge-Sb-Te 
alloy, an In-Sb-Te alloy, an In-Se alloy or an alloy containing such alloy as a principal 
component In particular a Te-Ge-Sb-Pd alloy or a Te-Ge-Sb-Pd-Nb alloy is 
preferable as it does not cause a deterioration by repetition of recording, erasure and 
reproduction, and it is excellent in thermal stability; Particularly preferably the 
recording film has a composition within a range represented by a following formula, 
for obtaining an excellent thermal stability and an excellent stability in repeated 
cycles: 

M^SbxTeo^uy.^Geo.yTeo^y 
035 £ x £ 0.5 
0.20 <y< 0.5 
0 < z < 0.05 

wherein M represents at least a metal selected from palladium, niobium, platinum, 
silver, gold and cobalt; Sb represents antimony; Te represents tellurium; and Ge 
represents germanium. Also x, y, z and a numeral indicate a number of atoms of each 
element (molar number of each element). In particular at- least either of palladium 
and niobium is preferably contained. In such case, z is preferably 0.0005 or larger. 
Such alloy is deposited, on the first protective film provided on the substrate, as a film 
for example by sputtering to constitute a recording layer. 

[0022] The first protective layer and the second protective layer mechanically protect 
the recording layer, and also perform junctions of preventing a deformation of the 
substrate or the recording layer and a deterioration in the 
recording/erasure/reproduction characteristics by the heat at the recording, and 
providing the recording layer with resistance against moisture and heat and with 
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oxidation resistance. For such protective layer, there can be employed an inorganic 
film for example of ZnS, SiO*, Ta 2 0*, ITO, ZrC, TiC or MgF 2 or a mixed film thereof . 
In particular a ZnS-SiO^ or ZnS-Mgfr mixed film is preferable as it is excellent in 
resistance to moisture and heat and it cfcn suppress deterioration of the recording layer 
at the recording, erasure and reproduction. 

[0023] The reflective layer can be formed by a metal or a mixture of a metal oxide, a 
metal nitride or a metal carbide with a metal, for example a metal such as 2r 3 Hr, Ta, 
Mo, Si, Al, An, Pd, Hf or an alloy thereof or a mixture thereof with a Zr oxide, a Si 
oxide, a Si nitride or an AI oxide. In particular Al, Au> Ta or an alloy thereof or an 
alloy of Al, Hf and Pd is preferable because of ease of film formation. 

[0024] On the substrate, the first protective layer, the recording layer, the second 
protective layer and the reflective layer can be formed by a thin film forming method 
m a vacuum atmosphere, such as sputtering, vacuum evaporation or ion plating. The 
sputtering is particularly preferred because of ease in controlling a composition and a 
film thickness. 

[0025] The substrate is preferably formed by a material capable of satisfactorily 
transmitting the laser light in order to execute the recording and the reproduction from 
the side of the substrate, for example an organic polymer resin such as polymethyl 
methacrylate resin, polycarbonate resin, polyolefin resin, epoxy resin, a mixture or a 
copolymer thereof or glass. Among these, polycarbonate resin is principally used 
recently: 

[0026] The substrate is molded in a disk shape* The molding method is not 
particularly restricted, and for example an injection molding may be employed. A 
stamper having a male pattern of predetermined grooves or pits on the surfece is 
mounted in a metal mold, and a substrate having a desired tracks on the surface can be 
formed by a pattern transfer from the stamper. 

[0027] A size of the substrate has to meet standard required from an optical recording 
medium drive apparatus. It is for example required to mold the substrate into a 
diameter of 86, 120 or 130 

[0028] On such substrate, at least the first protective layer/recording layer/second 
protective layer/reflective layer are laminated in succession. Also an organic resin 
protective layer may further be provided on the reflective layer. The organic resin 
protective layer may be formed by a photocurable resin composition or a heat curable 
resin composition, principally constituted of a polymer izable monomer or oligomer. 
Also a similar layer may be provided on a light entrance side of the substrate, for the 
purposes of improving an abrasion resistance or a printing resistance for substrate 
protection, or providing an antistatic property for preventing dust adhesion. 

[0029] A phase change type optical recording medium thus constituted is subjected to 
an initialization. The initialization is executed, with an exclusive drawing type 
initializing apparatus as shown in Fig. 1, by irradiating a recording surface 2 of the 
optical recor<fing medium 1 with a laser light 4 of a predetermined power under a 
focus adjustment by a lens 3, thereby crystallizing the recording layer. In the present 
embodiment, such initializing apparatus is installed by a unit or plural units in parallel 
within an optical recording medium producing line, and each initializing apparatus 
executes the initialization of the optical recording media brought thereto. 

[0030] The above-mentioned initialization is required, for the recording 
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characteristics of the optical recording medium, to, be securely conducted only in a 
specified initialization area, namely in an area to be usqd by the user and an area to be 
used by the manufacturer, but, in the present invention, it is executed also outside the 
specified initialization area. 

[0031] In such initialization outside the specified initialization area, for example an 
irradiation with a laser light is executed under a pulse modulation. The pulse 
modulation causes a change in the strength of crystallization or a crystallized portion 
and a portion remaining ixx ah amorphous phase, whereby a visually recognizable 
pattern is recorded in a portion irradiated with the laser light- Such pattern recorded 
by the pulse modulation is set differently for each, initializing apparatus, An 
appropriate pattern can also bo recorded in case of an analog modulation of the laser 
light intensity, for example in a sinusoidal form. 

[0032] The pattern can be, for example, an optical identification mark or a visually 
recognizable pattern such as a bar code pattern 5 as shown in Fig. 1, a character pattern, 
or a specific graphic pattern. In a phase change type optical recording medium, an 
amorphous phase and a crystalline phase are often selected respectively for a 
non-initialized portion and an initialized portion. Also a portion for the pattern 
recording is not particularly restricted as long as it is outside the specified initialization 
area, and may be an internal peripheral part of the recording surface as shown in Fig, 1 , 
or an external peripheral part. Except for the initialization step, it may be recorded in 
any place outside the data recording area. 

[0033] The recording of the aforementioned visually observable pattern outside the 
specified initialization area of the optical recording medium allows, in a later step or 
after product completion, to easily identify production information indicating for 
example the initialization apparatus employed for the optical recording medium, from 
the appearance thereof without requiring any particular inspection/judging apparatus* 

[0034] In addition to the initialization step, in case of writing data in an area to be 
used by the manufacturer, a pattern may be recorded as explained above by data 
writing means. The pattern, in case of being recorded in a production step, may 
represent production information such as a number or a timing of the initializing 
apparatus, or a lot number or a disk number. 

[0035] Also the pattern may be recorded by the user. A pattern may be recorded by 
drawing type writing means for pattern or ordinary data writing means provided in 
a drive for the optical recording medfopru thereby recording information specific 
to the us?r (information indicating a disk number or a content of the disk) . In 
such case, a visually recognizable pattern may be utilized as a kind of label and can 
dispense with the operations of preparing and adhering an index label separately. 

[0036] The above-described optical recording medium including a pattern recorded 
by the recording method or the producing method of the present invention for the 
optical recording medium can facilitate the process management of the medium 
production or the management of the individual disk by the user. 

[0037] [Effect of the Invention] 

As explained in the foregoing, the optical recording medium of the present 
invention, the recording method, the recording apparatus, the producing method and 
the producing apparatus therefor can realize a method of recording additional 
information such as medium production information on an optical information medium 
such* as of phase change type in simple and inexpensive manner and an optical 
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recording medium containing thus recorded information, thereby facilitating the 
management of the production steps or the management of individual disk by the user* 
Also in a particularly preferred embodiment of the present invention, such additional 
information can be rendered visually readable thereby farther facilitating the 
aforementioned managements. 



[Brief Description of the Drawings] 

[Fig. 1] A schematic view showing a mode of initialization and pattern recording. 



[Description of Symbols] 

1 optical recording medium 

2 recording surface 

3 lens 

4 . laser light 

5 recorded pattern 

[Fig. 1] 

1 optical recording medium 
. 4 laser light 
5 bar code pattern 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



